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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an element 
having high efficiency and high color purity and capable 
of realizing a high definition by forming picture element 
electrodes, a hole injection layer or a hole transport 
layer, red and green light emitting layers by an ink jet, a 
blue light emitting layer by application and a cathode in 
order on a transparent substrate. 
SOLUTION: Picture element electrodes 101, 102, 103 
are formed on the transparent substrate 104 such as a 
glass substrate, and next, a barrier rib 1 05 is formed to 
fill up the respective pixel electrodes 101, 102, 103. 
Next, the hole injection layer or the hole transport layer 
1 20 composed of an organic compound is formed on the 
respective pixel electrodes 101, 102, 103. Then a red 
light emitting layer 106 and a green light emitting layer 
107 composed of an organic compound are formed as a 
pattern by an ink jet method, and a blue light emitting 
layer 108 composed of an organic compound is formed 
by an application method. Then a cathode 113 is formed 
to obtain an organic EL element. The ink jet method can easily perform fine patterning of a light 
emitting layer in a short time, and can easily and freely control light emitting capacity such as 
coloring balance and luminance. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

1. This document has been translated by 
computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be 
translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] In the manufacture approach of 
the organic EL device of the structure 
which pinched the hole-injection layer or 
the electron hole transportation layer, 
and the luminous layer in an anode plate 
and cathode The process which forms the 
pixel electrode which acts as an anode 
plate on a transparence substrate, and 
the process which forms the 
hole -injection layer or electron hole 
transportation layer which consists of an 
organic compound, The manufacture 
approach of the organic EL device 
characterized by consisting of the red 
which consists of an organic compound, 
the process which carries out pattern 
formation of the green luminous layer 
with an ink jet method, a process which 
forms the blue luminous layer which 
consists of an organic compound by the 
applying method, and a process which 



forms cathode. 

[Claim 2] The manufacture approach of 
the organic EL device according to claim 
1 characterized by preparing a wrap 
demarcation membrane except a pixel on 
said substrate. 

[Claim 3] The manufacture approach of 
the organic EL device according to claim 
1 or 2 characterized by forming 
membranes by the applying method, 
carrying out heat curing of the poly 
thiophene derivative and the liquid 
containing a silane coupling agent at 
least, and forming said hole-injection 
layer or an electron hole transportation 
layer. 

[Claim 4] The manufacture approach of 
the organic EL device according to claim 
1 or 2 characterized by forming 
membranes with an ink jet method, 
carrying out heat curing of the poly 
thiophene derivative and the liquid 
containing a silane coupling agent at 
least, and forming said hole-injection 
layer or an electron hole transportation 
layer on the anode plate of a pixel part. 
[Claim 5] It is the manufacture approach 
of the organic EL device a publication 4 
either from claim 1 characterized by 
forming membranes with an ink jet 
method, heating the liquid which 
contains the precursor of poly 
para phenylene and its derivative at least, 
making it conjugate, and forming said red 
and a green luminous layer. 
[Claim 6] It is the manufacture approach 
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of the organic EL device a publication 5 
either from claim 1 which applies the 
liquid in which the poly fluorene 
derivative was dissolved for said blue 
luminous layer at least, and is 
characterized by making it dry and 
forming. 

[Claim 7] It is the manufacture approach 
of the organic EL device a publication 6 
either from claim 1 characterized by 
irradiating the plasma of fluorocarbon 
gas after forming a hole -injection layer or 
an electron hole transportation layer on 
an anode plate, and forming a luminous 
layer after that. 

[Claim 8] It is the manufacture approach 
of the organic EL device a publication 6 
either from claim 1 characterized by 
irradiating the plasma of fluorocarbon 
gas after forming a hole injection layer or 
an electron hole transportation layer on 
an anode plate and forming red and a 
green luminous layer, and forming a 
luminous layer after that. 
[Claim 9} The manufacture approach of 
the organic EL device according to claim 
7 or 8 characterized by said fluorocarbon 
gas being CF4. 

[Claim 10] The manufacture approach of 
the organic EL device according to claim 
7 or 8 characterized by irradiating the 
oxygen plasma before irradiating the 
plasma of said fluorocarbon gas. 
[Claim 11] claims 110 the organic 
electroluminescence display 
characterized by having the organic EL 



device created by the manufacture 
approach of a publication to either. 
[Claim 12] The organic 

electroluminescence display according to 
claim 11 characterized by forming the 
TFT component for driving each pixel on 
said transparence substrate. 
[Claim 13] The organic 

electroluminescence display according to 
claim 11 or 12 characterized by forming 
the protective coat on said cathode. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates to the manufacture approach of 
an organic EL device and organic 
electroluminescence display which are 
used for the display section of 
information machines and equipment, 
such as television and a computer, and an 
electric electronic product. . 
[0002] 

[Description of the Prior Art] 
Development of electroluminescence 
devices using the organic substance as a 
luminescence mold display replaced with 
a liquid crystal display is accelerating in 
recent years, as the organic EL device 
using the organic substance 
Appl.Phys.Lett. the approach of 

applying a macromolecule as shown from 
34 pages of 51 (the approach of producing 
low -molecular with vacuum deposition as 
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shown in 913 pages of 12) and 21 
September 1987, and 

Appl.Phys.Lett.7l(l), and 7 July 1997 is 
mainly developed. In case it especially 
colorizes by the giant-molecule system, by 
using the ink jet method, it is observed 
from the ability of patterning to be done 
easily. In using this macromolecule, it 
forms a hole-injection layer or an electron 
hole transportation layer between an 
anode plate and a luminous layer in 
many cases. Conventionally, as said 
buffer layer and hole injection layer, the 
conductive polymer, for example, the poly 
thiophene derivative, and the poly aniline 
derivative were used in many cases. In 
the lowmolecular system, the 
phenylamine derivative was used as a 
hole-injection layer or an electron hole 
transportation layer in many cases. 
[0003] Moreover, the pattern formation 
according a luminous layer to the ink jet 
method of a giant- molecule system 
ingredient as shown in JP, 10- 153967, A 
and a low-molecular system ingredient 
The method formed by the laminated 
structure by vacuum deposition is also 
proposed. 

[0004] In the giant- molecule 
stratification, spreading and patterning 
can be performed at once by the ink jet 
method. Moreover, the ingredient to be 
used can be managed with necessary 
minimum. On the other hand, a spin 
coater etc. is simple for the machine to be 
used, and it can be managed with the 



method of applying the outside of it. 
[0005] 

[Problem(s) to be Solved by the 
Invention] However, using the 
conventional applying method, 
patterning and when carrying out a 
laminating, the so-called compatibility 
which dissolves the organic film with 
which the solvent of coating liquid was 
already formed poses a problem. 
Multilayer structure for gathering 
luminous efficiency could not be taken, 
but it became the uneven continuation 
film, and the phenomenon which does not 
emit light depending on the remarkable 
decline in luminous efficiency or the case 
has happened. Specifically, they are a 
hole -injection layer or an electron hole 
transportation layer, red or a green 
luminous layer, red or a green luminous 
layer, and a blue luminous layer. 
Furthermore, a compatible solution 
occurs between a hole -injection layer or 
an electron hole transportation layer, and 
a blue luminous layer. 
[0006] Moreover, the technical problem of 
the luminescent color not changing, even 
if the dopant added in order to shift 
luminescence wavelength does not 
function effectively but carries out 
pattern formation of two or more kinds of 
liquids with much trouble, since the film 
was mixed occurred. 

[0007] Then, the place made into the 
purpose of this invention is located by 
carrying out pattern formation of the 
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multilayer structure as a design in the 
place which is located in the place which 
offers a higher definition organic 
electroluminescence display with more 
high color purity with more high 
effectiveness, and offers the manufacture 
approach in which big-screen-izing is 
possible that the productivity is high, 
without carrying out a compatible 
solution in organic layers, in case all 
organic layers are formed using the 
applying method. 
[0008] 

[Means for Solving the Problem] The 
manufacture approach of the organic EL 
device of The means for solving a 
technical problem 1. this invention In the 
manufacture approach of the organic EL 
device of the structure which pinched the 
hole impregnation layer or the electron 
hole transportation layer, and the 
luminous layer in an anode plate and 
cathode" The process which forms the 
pixel electrode which acts as an anode 
plate on a transparence substrate, and 
the process which forms the 
hole-injection layer or electron hole 
transportation layer which consists of an 
organic compound, It is characterized by 
consisting of the red which consists of an 
organic compound, the process which 
carries out pattern formation of the green 
luminous layer with an ink jet method, a 
process which forms the blue luminous 
layer which consists of an organic 
compound by the applying method, and a 



process which forms cathode. By this 
configuration, all organic layers can be 
formed by the applying method. 
[0009] In The means for solving a 
technical problem 2. aforementioned The 
means for solving a technical problem 1, 
it is characterized by preparing a wrap 
demarcation membrane except a pixel on 
said substrate. This configuration can 
attain a multicolor high definition easily. 
[00 10] In The means for solving a 
technical problem 3. aforementioned The 
means for solving a technical problem 1 
or 2, it is characterized by forming 
membranes by the applying method, 
carrying out heat curing of the poly 
thiophene derivative and the liquid 
containing a silane coupling agent at 
least, and forming said hole-injection 
layer or an electron hole transportation 
layer. By this configuration, a luminous 
layer, the hole-injection layer with 
suitable ionization potential not 
dissolving, or \ an. electron hole 
transportation layer can be formed easily. 
[0011] In The means for solving a 
technical problem 4. aforementioned The 
means for solving a technical problem 1 
or 2, it is characterized by forming 
membranes with an ink jet method, 
carrying out heat curing of the poly 
thiophene derivative and the liquid 
containing a silane coupling agent at 
least, and forming said hole-injection 
layer or an electron hole transportation 
layer on the anode plate of a pixel part. 
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By this configuration, thickness is 
correctly controlled only into a pixel part 
and a luminous layer, the hole -injection 
layer with suitable ionization potential 
not dissolving, or an electron hole 
transportation layer can be easily formed 
in it. 

[0012] In The means for solving a 
technical problem 5. aforementioned The 
means for solving a technical problem 1-4, 
it is characterized by forming membranes 
with an ink jet method, heating the liquid 
which contains the precursor of poly 
paraphenylene and its derivative at least, 
making it conjugate, and forming said red 
and a green luminous layer. By this 
configuration, a hole -injection layer or an 
electron hole transportation layer and a 
blue luminous layer, and the high red of 
color purity with sufficient effectiveness 
which is not dissolved and a green 
luminous layer can be formed easily. 
[0013] In The means for solving a 
technical problem 6. aforementioned The 
means for solving a technical problem 1-5, 
the liquid in which the poly fluorene 
derivative was dissolved for the blue 
luminous layer at least is applied, and it 
is characterized by making it dry and 
forming. By this configuration, a 
hole-injection layer or an electron hole 
transportation layer and red or a green 
luminous layer, and the high blue 
luminous layer of color purity with 
sufficient effectiveness that is not 
dissolved can be formed easily. 



[0014] In The means for solving a 
technical problem 7. aforementioned The 
means for solving a technical problem 1-6, 
after forming a hole -injection layer or an 
electron hole transportation layer on an 
anode plate, the plasma of fluorocarbon 
gas is irradiated and it is characterized 
by forming a luminous layer after that. 
By this configuration, a fluorine ghost 
layer can be easily formed on a 
hole -injection layer or an electron hole 
transportation layer. Matching of the 
energy level of the interface of a 
hole -injection layer or an electron hole 
transportation layer, and a luminous 
layer can be taken, and improvement in 
luminous efficiency and reduction of 
driver voltage can be realized. 
[0015]- In The means for solving a 
technical problem 8. aforementioned The 
means for solving a technical problem 1-6, 
after forming a hole -injection layer or an 
electron hole transportation layer on an 
anode plate and forming red and a green 
luminous layer, the plasma of 
fluorocarbon gas is irradiated and it is 
characterized by forming a luminous 
layer after that. By this configuration, a 
fluorine ghost layer can be easily formed 
on a hole -injection layer or an electron 
hole transportation layer and red, and a 
green luminous layer. 
[0016] In The means for solving a 
technical problem 9. aforementioned The 
means for solving a technical problem 7 
or 8, it is characterized by fluorocarbon 
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gas being CF4. By this configuration, a 
fluorine ghost layer can be more 
efficiently formed on a hole-injection 
layer or an electron hole transportation 
layer and red, and a green luminous layer. 
[00171 In The means for solving a 
technical problem 10. aforementioned 
The means for solving a technical 
problem 7 or 8, before irradiating the 
plasma of fluorocarbon gas, it is 
characterized by irradiating the oxygen 
plasma. By this configuration, a fluorine 
ghost layer can be more efficiently formed 
on a hole-injection layer or an electron 
hole transportation layer and red, and a 
green luminous layer. 
[0018] the organic electroluminescence 
display of The means for solving a 
technical problem 11. this invention - 
means 1-10 - it is characterized by 
having the organic EL device created by 
any or the manufacture approach to boil. 
By this configuration, effectiveness can 
offer, a high definition high organic 
elecfroluminescence display with high 
color purity. 

[0019] In The means for solving a 
technical problem 12. aforementioned 
The means for solving a technical 
problem 11, it is characterized by forming 
the TFT component for driving each pixel 
on a transparence substrate. By this 
configuration, bigscreenizing is possible 
and effectiveness can offer a high 
definition high organic 

electroluminescence display with high 



color purity. 

[0020] In The means for solving a 
technical problem 13. aforementioned 
The means for solving a technical 
problem 11, it is characterized by forming 
the protective coat on cathode. A reliable 
organic electroluminescence display can 
be offered by this configuration. 
[0021] 

[Embodiment of the Invention] Hereafter, 
the manufacture approach of the organic 
EL device of this invention and an 
organic EL device are explained to a 
detail based on the suitable example 
shown in an accompanying drawing. 
[0022] (Example l) Drawing 1 shows the 
1st example of the manufacture approach 
of the organic EL device of this invention. 
This drawing shows the manufacture 
approach of the full color organic EL 
device of three colors. The process which 
forms the pixel electrodes 101, 102, and 
103 on the transparence substrate 104 as 
shown in. drawing, .The process which 
forms the hole -injection layer or the 
electron hole transportation layer 120 
which consists of an organic compound on 
this each pixel electrode, The process 
which carries out pattern formation of 
the red luminous layer 106 which 
consists of an organic compound, and the 
green luminous layer 107, It is the 
manufacture approach of an organic EL 
device of having the process which forms 
the blue luminous layer 108 which 
consists of an organic compound, and the 
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process which forms cathode 113, and is 
characterized by forming red and a green 
luminous layer with an ink jet method. 
[0023] While the transparence substrate 
104 is a base material, it functions as a 
field which takes out light. Therefore, the 
transparence substrate 104 is chosen in 
consideration of a transparency property, 
thermal stability, etc. of light. As a 
transparence substrate ingredient, 
although a glass substrate, a transparent 
plastic, etc. are mentioned, for example, 
since it excels in thermal resistance, a 
glass substrate is desirable. 
[0024] First, the pixel electrodes 101, 102, 
and 103 are formed on the transparence 
substrate 104. As the formation approach, 
although photolithography, a vacuum 
deposition method, the sputtering 
method, the metal fog method, etc. are 
mentioned, for example, being based on 
photolithography is desirable. As a pixel 
electrode, a transparence pixel electrode 
is desirable, and the tin-oxide film, the 
ITO film, the multiple oxide film of 
indium oxide and a zinc oxide, etc. are 
mentioned as an ingredient which 
constitutes a transparence pixel electrode. 
[0025] Next, a septum (bank) 105 is 
formed and it buries each above 
transparence pixel inter-electrode. 
Thereby, improvement in contrast, 
prevention of the color mixture of 
luminescent material, the optical leak 
from between a pixel and pixels, etc. can 
be prevented. 



[0026] Especially if it has endurance to 
the solvent of EL ingredient as an 
ingredient which constitutes a septum 
105, it will not be limited, for example, 
inorganic materials, such as organic 
materials, such as acrylic resin, an epoxy 
resin, and photosensitive polyimide, and 
liquefied glass, etc. are mentioned. 
Moreover, a septum 105 mixes carbon 
black etc. in the above-mentioned 
ingredient, and is good also as a black 
resist. As the formation approach of this 
septum 105, photolithography etc. is 
mentioned, for example. 
[0027] Furthermore, the hole-injection 
layer or the electron hole transportation 
layer 120 which consists of an organic 
compound is formed on this each pixel 
electrode. First, on the transparent 
transparence substrate 1 with an anode 
plate which carried out patterning, the 
oxygen plasma or after carrying out UV 
irradiation processing, the matter which 
can serve as a hole -injection layer, or an 
electron hole transportation layer was 
produced. The example containing the 
poly thiophene derivative was shown as a 
hole-injection layer or an electron hole 
transportation layer. As a poly thiophene 
derivative, PSS (polystyrene sulfonic 
acid) was added if needed using 
BAITORON P put on the market from 
Bayer. Gammaglycidyloxypropyl 
trimethoxysilane was used as a silane 
coupling agent made to construct a bridge. 
The spin coat was carried out on the glass 
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substrate which formed suitable ****** 
for a methanol and ethoxy ethanol, and 
formed the transparent electrode for this 
as a solvent. It overheated by 200 more 
degree- C vacua for 1 hour. The hardened 
hole -injection layer or electron hole 
transportation layer became insoluble to 
a common solvent. Thickness was 200nm. 
[0028] Furthermore, an organic luminous 
layer is formed by the predetermined 
pattern on each pixel electrode. 3 
********, an organic luminous layer has 
desirable things, among these it is 
desirable to form red and green with an 
ink jet method. 

[0029] In the example of drawing 1 , after 
forming the red luminous layer 106 and 
the green luminous layer 107 with an ink 
jet method respectively on the pixel 
electrodes 101 and 102 through the 
hardened hole -injection layer or the 
electron hole transportation layer 120, it 
overheated by 200 more degree C vacua 
for 1 hour. Thickness was lOOnm. 
[0030] Here, an ink jet method means 
making a solvent dissolve or distribute 
lumine scent material, and forming the 
pixel of at least 1 color from the head 110 
of the ink jet printing equipment 109 as 
discharged liquid among discharge, red, 
the three primary colors that are green 
and blue, or its neutral colors. 
[0031] According to this ink jet method, 
detailed patterning can be performed 
simple in a short time. Moreover, 
luminescence ability, such as coloring 



balance by adjustment of the thickness by 
the change in discharge quantity or 
concentration adjustment of ink and 
brightness, is freely [ easily and ] 
controllable. 

[0032] In addition, in being the 
conjugation giant- molecule precursor 
which an organic luminescent material 
mentions later, after breathing out each 
luminescent material with an ink jet 
method and carrying out patterning, by 
heating or optical exposure, a precursor 
component is conjugated (membrane 
formation) and an insoluble luminous 
layer can be formed in a common solvent. 
[0033] As for a luminous layer, what 
consists of an organic compound is 
desirable, and what consists of a 
macromolecule organic compound is more 
desirable. By preparing the luminous 
layer which consists of an organic 
compound, field luminescence of the high 
brightness in a low battery can be 
enabled. Moreover, the rational design of 
EL light emitting device is attained by 
broad selection of luminescent material. 
[0034] The endurance of a luminous layer 
which especially a macromolecule organic 
compound excels [ endurance ] in 
membrane formation nature, and 
consists of a macromolecule organic 
compound is very good. Moreover, it has 
the band gap of a visible region, and 
comparatively high conductivity, and a 
conjugated-system macromolecule has 
such a remarkable inclination especially. 
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As an organic luminous layer ingredient, 
the precursor of the conjugation 
macromolecule organic compound which 
conjugates with the macromolecule 
organic compound itself or heating 
(membrane formation) etc. is used. 
[0035] When using the precursor before 
conjugating (membrane formation) as a 
luminescent material, adjustment of 
surface tension, viscosity, etc. is easy as 
discharged liquid of an ink jet, precise 
patterning is possible, and the shape of a 
luminescence property or membranous of 
a luminous layer can be controlled easily. 
[0036] As an organic compound which can 
form a luminous layer, for example PPV 
(Pori (Paraphenylenevinylene)) or its 
derivative, The poly alkyl thiophenes, 
such as PTV (Pori (2, 5-thienylene 
vinylene)), PFV (Pori (2, 5FURIREN 
vinylene)), poly para phenylene, The poly 
propine vinylenes, such as the poly alkyl 
fluorene, a pyrazoline dimer, A kino 
lysine carboxylic acid, benzopyrylium 
perchlorate, a benzoPIRANO kino lysine, 
rubrene, a phenanthroline europium 
complex, etc. are mentioned, one sort or 
two sorts or more can be mixed, and these 
can be used. 

[0037] PPV which is a conjugation 
macromolecule organic compound also in 
these, or its derivative is desirable. The 
precursor before conjugation (membrane 
formation) of PPV or its derivative is 
meltable to water or a polar organic 
solvent, and fits the pattern formation by 



the ink jet method. Moreover, since it is a 
macromolecule, the thin film which was 
optically excellent in endurance with 
high quality can be obtained. 
Furthermore, PPV or its derivative has 
strong fluorescence, and since it is also 
the conductive polymer which the pi 
electron of a double bond has delocalized 
on a polymer chain, the thin film of PPV 
can function also as a hole -injection 
transportation layer, and can obtain the 
organic EL device of high performance. 
[0038] Furthermore, at least one sort of 
fluorochromes can also be included by the 
constituent for organic EL devices in the 
case of using a macromolecule organic 
luminous layer ingredient. It is effective 
as a means to be able to change the 
luminescence property of a luminous 
layer, for example, to change the 
improvement in the luminous efficiency 
of a luminous layer, or light absorption 
maximum wave length (luminescent 

color) by this. 

[0039] That is^ a fluorochrome can be 
used as a coloring matter ingredient 
which only bears the luminescence 
function itself as a luminous layer 
ingredient. For example, most energy of 
the exciton generated by the carrier 
recombination on conjugated- system 
macromolecule organic compound 
molecules, such as PPV, is movable on a 
fluorochrome molecule. In this case, since 
fluorescence quantum efficiency happens 
only from a high fluorochrome molecule, 
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the current quantum efficiency of an EL 
element also increases luminescence. 
Therefore, since the emission spectrum of 
a luminous layer also becomes 
coincidence with the thing of a 
fluorescence molecule by adding a 
fluorochrome into the constituent for 
organic EL devices, it becomes effective 
also as a means for changing the 
luminescent color. 

[0040] In addition, current quantum 
efficiency here is a scale for considering 
the lumine scence engine performance 
based on a luminescence function, and 
the following type defines. 
[0041] etaE = the high red of color purity 
and green can be made to emit light, and 
conversion of the energy / input electrical 
energy of the photon emitted, and the 
light absorption maximum wave length 
by the dope of a fluorochrome enables it 
to obtain a full color display as a result. 
By furthermore doping a fluorochrome, 
the luminous efficiency of an EL element 
can be raised sharply. 
[0042] As a fluorochrome used for a red 
luminous layer, DCM of laser coloring 
matter, a rhodamine or a rhodamine 
derivative, perylene, etc. can be used. 
Since these fluorochrome s are 
low -molecular, they are meltable to a 
solvent, and formation of the luminous 
layer which PPV etc. and compatibility 
were good, were uniform and was 
stabilized is easy for them. As a 
rhodamine derivative fluorochrome, 



rhodamine B, the rhodamine B base, 
rhodamine 6G, rhodamine 101 
perchlorate, etc. are mentioned, for 
example, and two or more sorts of these 
may be mixed. 

[0043] Moreover, as a fluorochrome used 
for a green luminous layer, Quinacridone, 
rubrene, DCJT(s), and those derivatives 
are mentioned. Like the above-mentioned 
red fluorochrome, since these 
fluorochromes are low- molecular, PPV etc. 
and compatibility are good meltable and 
formation of a luminous layer is easy for 
them to a solvent. 

[0044] Subsequently, as shown in 
drawing 1 , the blue luminous layer 108 
is formed on the red luminous layer 106, 
the green luminous layer 107, and the 
pixel electrode 103. Thereby, it not only 
forms red, green, and the blue three 
primary colors, but it can bury and carry 
out flattening of the level difference of the 
red luminous layer 106 and the green 
luminous layer 107, and a septum 105. 
Thereby, vertical inter- electrode 
short-circuit can be prevented certainly. 
By adjusting the thickness of a blue 
luminous layer, in a laminated structure 
with a red luminous layer and a green 
luminous layer, a blue luminous layer 
acts as an electron injection 
transportation layer, and does not emit 
light blue. 

[0045] It is not limited especially as the 
formation approach of this blue luminous 
layer 108, but can form also by the 
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general spin coat method as a wet 
method, or the ink jet method. In this 
example, as a blue luminous layer 108, 
the spin coat of the xylene solution of the 
poly dioctyl fluorene was carried out, and 
it dried at 80 degrees C for 1 hour, and 
considered as lOOnm thickness. 
[0046] A copolymer with a KISHIRU 
fluorene and other polymerization 
radicals is mentioned to PORIJI which is 
otherwise the poly fluorene derivative as 
a blue luminous layer, and an organic 
compound with a blue fluorochrome or an 
electron injection transportation function 
may be added. 

[0047] As an organic compound which can 
form an electron injection transportation 
layer, PBD, the OKISA diazole derivative 
of OXD-8 grade, DSA, an aluminum 
quinolinol complex, Bebq, a triazole 
derivative, an azomethine complex, a 
porphin complex, a benzoOIKI diazole 
complex, etc. are mentioned. 
[0048] Since a full color organic EL device 
can be formed by combining with other 
organic luminescent material used for an 
ink jet method even if it is the coloring 
ingredient which seldom fits an ink jet 
method by forming two colors with an ink 
jet method among organic luminous 
layers, and forming other one color by the 
conventional method of application like 
this example, the width of face of a design 
spreads. As the conventional methods of 
application other than an ink jet method, 
print processes, a replica method, a 



dipping method, a spin coat method, the 
cast method, the capillary tube method, 
the roll coat method, the bar coat method, 
etc. are mentioned. 

[0049] Finally, cathode (counterelectrode) 
113 is formed and the organic EL device 
of this invention is produced. As cathode 
113, a metal thin film electrode is 
desirable, and Mg, Ag, aluminum, Li, etc. 
are mentioned as a metal which 
constitutes cathode, for example. 
Moreover, the alloy which can use the 
small ingredient of a work function other 
than these, for example, contains alkali 
metal, alkaline earth metal, such as 
calcium, and these can be used. Moreover, 
a metaled fluorination object can also be 
adapted. Such cathode 113 can be formed 
by vacuum deposition, a spatter, etc. 
[0050] Furthermore, as shown in drawing 
4 , the protective coat 401 may be formed 
on cathode 113. By forming a protective 
coat 401, cathode 113 and degradation of 
each luminous layers 106, 107, and 108, 
damage, exfoliation, etc. can be prevented. 
[0051] As a component of such a 
protective coat 401, an epoxy resin, 
acrylic resin, liquefied glass, etc. are 
mentioned. Moreover, as the formation 
approach of a protective coat 401, a spin 
coating method, the casting method, a 
dipping method, the bar coat method, the 
roll coat method, the capillary tube 
method, etc. are mentioned, for example. 
[0052] The structure of the head for ink 
jets used in the manufacture approach of 
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the organic EL device of this invention is 
shown in Figs. 6 and 7. The head 10 for 
ink jets concerned is equipped with the 
nozzle plate 11 and diaphragm 13 made 
from stainless steel, and both are joined 
through the batch member (reservoir 
plate) 15. 

[0053] Between the nozzle plate 11 and 
the diaphragm 13, two or more ink rooms 
19 and ****** 21 are formed of the batch 
member 15. The ink room 19 and the 
interior of ****** 21 are filled with the 
constituent of this invention, and the ink 
room 19 and ****** 21 are opening them 
for free passage through a feed hopper 23. 
Furthermore, the nozzle hole 25 for 
injecting a constituent in the shape of jet 
from the ink room 19 is formed in the 
nozzle plate 11. on the other hand - head 
10 for ink jets **** -■ the ink installation 
hole 27 for supplying a constituent to 
****** 21 is formed. Moreover, on the 
field which counters the ink room 19 of a 
diaphragm 13, and the field of the 
opposite side, it is made to correspond to 
the location of said space 19, and the 
piezoelectric device 29 is joined. 
[0054] This piezoelectric device 29 is 
located between one pair of electrodes 31, 
and if it energizes, it will bend so that a 
piezoelectric device 29 may project 
outside, and the diaphragm 13 which the 
piezoelectric device 29 has joined to 
coincidence will also be united, and it will 
bend outside. The volume of the ink room 
19 increases by this. Therefore, the 



constituent equivalent to a part for the 

volume which increased in the ink room 

19 flows through a feed hopper 23 from 
****** 2i 

[0055] Next, if the energization to a 
piezoelectric device 29 is canceled, both 
this piezoelectric device 29 and the 
diaphragm 13 will return to the original 
configuration. Since space 19 also returns 
to the original volume by this, the 
pressure of the constituent of the ink 
room 19 interior rises, and a constituent 
spouts towards a substrate from the 
nozzle hole 25. 

[0056] in addition the periphery of the 
nozzle hole 25 - the flight deflection and 
the hole of a constituent - in order to 
prevent plugging, the ** ink layer 26 is 
formed. That is, the ** ink layer 26 which 
consists of a nickel-tetrafluoroethylene 
eutectoid deposit as the periphery of the 
nozzle hole 25 is shown in Fig. 7 is formed. 
[0057] Using such a head, by carrying out 
the regurgitation of red and the 
constituent which corresponds green by 
the predetermined pattern, each organic 
luminous layer can be prepared and a 
pixel can be formed. 

[0058] What has the following properties 
can be used for the organic 
luminescent-material constituent used 
for an ink jet method in the manufacture 
approach of the organic EL device of this 
invention. 

[0059] As for said constituent, it is 
desirable that the contact angle over the 
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ingredient which constitutes the nozzle 
side 33 of the nozzle which carries out the 
regurgitation of this constituent prepared 
in the head for ink jets is 30 - 170 degrees, 
and 35 ■ its 65 degrees are more desirable. 
By having the contact angle of this range, 
a constituent can control the flight 
deflection of a constituent and precise 
patterning of it becomes possible. 
[0060] That is, in case the regurgitation 
of the constituent is carried out since the 
wettability to the component of the nozzle 
side of a constituent increases when this 
contact angle is less than 30 degrees, a 
constituent may adhere to the perimeter 
of a nozzle hole asymmetrically, in this 
case, the constituent adhering to a nozzle 
hole and discharge - in order that 
attraction may work between the affixes 
made like, the so-called flight deflection 
which will be breathed out by the uneven 
force and cannot arrive at a target 
position produces a ' constituent, and 
flight deflection frequency also becomes 
high. Moreover, if it exceeds 170 degrees, 
the interaction of a constituent and a 
nozzle hole serves as the minimum, and 
since the configuration of the meniscus in 
the tip of a nozzle is not stabilized, 
control of the discharge quantity of a 
constituent and regurgitation timing will 
become difficult. 

[0061] Flight deflection means that the 
location which the dot reached produces a 
gap of 50 micrometers or more to a target 
position here, when a constituent is made 



to breathe out from said nozzle. Moreover, 
when the continuation regurgitation of 
the flight deflection frequency is carried 
out on the frequency of 7200Hz, it means 
time amount until the above-mentioned 
flight deflection arises. It generates by 
the case where the wettability of a nozzle 
hole is mainly uneven, clogging by 
adhesion of the solid component of a 
constituent, etc., and flight deflection can 
be canceled by cleaning a head. Such 
frequent head cleaning is needed and it 
can be said that it is the constituent to 
which the manufacture effectiveness of 
the EL element by the ink jet method is 
reduced that this flight deflection 
frequency is high. On practical use level, 
flight deflection frequency needs to be 
1000 seconds or more. By preventing 
such flight deflection, high definition 
patterning is also possible and, moreover, 
can be performed with a sufficient 

precision. - .......... 

[0062] Moreover, as for the viscosity of 
said constituent, it is desirable that it is 
lcp - 20cp, and it is more desirable that it 
is 2cp - 4cp. When the viscosity of a 
constituent is less than 1 cp, the content 
in said precursor and the ingredient of a 
fluorochrome becomes [ too little ], and it 
becomes impossible for the formed 
luminous layer to demonstrate sufficient 
coloring ability. On the other hand, when 
exceeding 20cp, a constituent cannot be 
made to breathe out smoothly from a 
nozzle hole, but patterning becomes 
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difficult unless the specification of 
equipment, such as enlarging a nozzle 
aperture, is changed. Furthermore, when 
viscosity is large, solid [ the amount of / in 
a constituent ] tends to deposit, and the 
occurrence frequency of clogging of a 
nozzle hole becomes high. 
[0063] Moreover, as for said constituent, 
it is desirable that surface tension is 20 
dyne/cm - 70 dyne/cm, and its 25 dyne/cm 
- 40 dyne/cm is more desirable. By 
making it the surface tension of this 
range, like the case of the contact angle 
mentioned above, flight deflection can be 
controlled and flight deflection frequency 
can be stopped low. Since wettability [ as 
opposed to / that surface tension is less 
than 20 dyne/cm / the component of the 
nozzle side of a constituent ] increases, 
flight deflection arises like the case 
where it is the above-mentioned contact 
angle, and flight deflection frequency 
becomes high. Moreover, since the 
meniscus configuration in the tip of a 
nozzle will not be stabilized if 70 dyne/cm 
is exceeded, control of the discharge 
quantity of a constituent and 
regurgitation timing becomes difficult. 
[0064] Moreover, the organic coloring 
ingredient constituent suitable for the 
manufacture approach of the organic EL 
device of this invention has [ that what is 
necessary is just what satisfies / surface 
tension / which were mentioned above / 
the contact angle viscosity, and surface 
tension / the numerical range about at 



least one ] what satisfies conditions about 
the property of the combination of two or 
more arbitration, and the still more 
desirable thing further satisfied about all 
properties. 

[0065] (Example 2) Drawing 2 is drawing 
showing the 2nd example of the 
manufacture approach of the organic EL 
device of this invention. 
[0066] In this example, after forming the 
pixel electrodes 101, 102, and 103 and a 
septum 105 on the transparence base 
material 104 like the 1st example, the 
hole -injection layer or the electron hole 
transportation layer 120 which consists 
of an organic compound with an ink jet 
method was formed. The thickness after 
heating in 200-degree-C 

nitrogen-gas-atmosphere mind for 2 
hours was 50nm. 

[0067] Although the ingredient which 
constitutes a hole -injection layer or an 
electron hole transportation layer, and 
the liquid presentation are the same as 
an example 1, it is different from each 
other with the 1st example of the above 
at the point formed by the ink jet method. 
Thus, even if it is a high definition 
pattern by forming a hole -injection 
transportation layer or an electron hole 
transportation layer, the controllability of 
thickness is certainly good and an organic 
thin film can be formed. 
[0068] Furthermore, the red luminous 
layer 106 and the green luminous layer 
107 were formed with the ink jet method 



14/21 



JP2000-208254A 



like the above-mentioned example 1, and 
the laminating of the blue luminous layer 
108 was carried out on it. The organic EL 
device of this invention was able to be 
obtained by forming cathode 113. The 
component of the red luminous layer 106, 
the green luminous layer 107, the blue 
luminous layer 108, and cathode 113 and 
the formation approach are the same as 
that of an example 1. 
[0069] (Example 3) By this example, after 
forming a hole -injection layer or an 
electron hole transportation layer on an 
anode plate, the example which 
irradiated the oxygen plasma and 
irradiated the plasma of fluorocarbon gas 
further is shown. As a plasma generator, 
it can use similarly with the equipment 
which generates the plasma in a vacuum, 
or the equipment which generates the 
plasma in atmospheric pressure. 
[0070] First, the organic film which 
consists of polyimide was formed between 
pixels, then, discharge membrane 
formation of Bayer BAITORON P was 
carried out by the ink jet method at the 
ITO electrode best quality of the pixel 
section, and it calcinated at 200 degrees 
C for 1 hour. Next, the oxygen plasma 
and CF4 plasma treatment were 
performed on this, among these pixels, on 
the green pixel and the becoming pixel, it 
was made to dissolve in the solvent used 
as a principal component, DMI was used 
as ink, and discharge pattern formation 
of the PPV precursor was carried out by 



the ink jet method. Next, on the red pixel 
and the becoming pixel, it was made to 
dissolve in the solvent which uses DMI as 
a principal component, and the PPV 
precursor which mixed the rhodamine 1 
was used as ink, and carried out 
discharge pattern formation by the ink 
jet method. After carrying out heat 
hardening at 150 degrees C, 
regurgitation desiccation of the xylene 
solution of the poly dioctyl fluorene was 
carried out by the ink jet method on the 
whole surface. 

[0071] The laminating of the calcium was 
carried out by vacuum heating vacuum 
evaporationo by 200nm thickness on it, 
the laminating of the aluminum was 
further carried out by the spatter by 
800nm thickness, and it considered as 
cathode. Finally the electric wire was 
pulled out from cathode, the closure was 
given by the protective coat which 
consists of an epoxy resin* on cathode 
further, . and the organic EL device was 
completed. 

[0072] Usually, the work function of ITO 
is about 4.8eV, and a hole -injection layer 
or an electron hole transportation layer is 
about 4.8-5. 4eV. The ionization potential 
in this front face was raised to about 
5.7eV by besides forming a fluorine ghost 
layer. For this reason, it became 
ionization potential almost equivalent to 
luminescent material, the energy gap of a 
luminous layer and an electron hole 
transportation layer became small, and 
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the hole injection was performed 
smoothly. As a result, the organic EL 
device with high energy efficiency has 
been offered. 

[0073] (Example 4) The organic film 
which consists of polyiniide was first 
formed between pixels, then, discharge 
membrane formation of Bayer 
BAITORON P was carried out with the 
spin coat method at the ITO electrode 
best quality of the pixel section, and it 
calcinated at 200 degrees C for 1 hour. 
Next, on the green pixel and the 
becoming pixel, it was made to dissolve in 
the solvent used as a principal component, 
DMI was used as ink, and discharge 
pattern formation of the PPV precursor 
was carried out by the ink jet method. 
Next, on the red pixel and the becoming 
pixel, it was made to dissolve in the 
solvent which uses DMI as a principal 
component, and the PPV precursor which 
mixed the rhodamine 1 was used as ink, 
and carried out discharge pattern 
formation by the ink jet method. 
[0074] After heating for 2 hours and 
making it conjugate at 200 degrees C 
among nitrogen, CF4 plasma treatment 
was performed on this. Next, the whole 
surface was made to apply and dry the 
xylene solution of the poly dioctyl 
fluorene with a spin coat method. The 
laminating of the lithium fluoride was 
carried out by vacuum heating vacuum 
e vapor ationo by 20nm thickness on it, the 
laminating of the aluminum was further 



carried out with vacuum heating vacuum 
deposition by 800nm thickness, and it 
considered as cathode. Finally the electric 
wire was pulled out from cathode, the 
closure was given by the protective coat 
which consists of an epoxy resin on 
cathode further, and the organic EL 
device was completed. 
[0075] Usually, the work function of ITO 
is about 4.8eV, and a hole -injection layer 
or an electron hole transportation layer is 
about 4.8-5. 4eV. The luminous layer with 
the largest energy gap is blue 
luminescent material. The ionization 
potential in this front face was raised to 
about 5.7eV by forming a fluorine ghost 
layer on a hole -injection layer or an 
electron hole transportation layer. For 
this reason, it became ionization 
potential almost equivalent to blue 
luminescent material, the energy gap of a 
blue luminous layer and an electron hole 
transportation layer became small, and 
the hole injection was performed 
smoothly. 

[0076] Moreover, if the front face is 
fluorinated in case pattern formation is 
carried out using the ink jet method, the 
situation as for which membrane 
formation in ink is not made to 
homogeneity may occur. In this example, 
the controllability of the green pixel and 
the red pixel was very good, and the 
pattern formation of them was able to be 
carried out. Moreover, since blue 
luminescent material was formed on the 
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spin coat, it has been formed to whole 
surface homogeneity. 

[0077] Consequently, the manufacture 
yield was high and has offered the 
organic EL device with high energy 
efficiency. 

[0078] (Example 5) Drawing 3 is drawing 
showing the 5th example of the 
manufacture approach of the organic EL 
device of this invention. 
[0079] In this example, after carrying out 
pattern formation of the pixel electrodes 
101, 102, and 103 on the transparence 
base material 104 like the 1st example, 
the hole-injection layer or the electron 
hole transportation layer 120 which 
consists of an organic compound using a 
spin coat method was formed, without 
forming a septum. The thickness after 
heating in 200- degree - C 

nitrogen-gas-atmosphere mind for 2 
hours was lOOnm. 

[0080] Although the ingredient which 
constitutes a hole -injection layer or an 
electron hole transportation layer, and 
the liquid presentation are the same as 
an example 1, the formation approach 
may not be limited to this, for example, 
may be an ink jet method, a dipping 
method, a spin coat method, the cast 
method, the capillary tube method, the 
roll coat method, the bar coat method, etc. 
[0081] Furthermore, the red luminous 
layer 106 and the green luminous layer 
107 were formed with the ink jet method 
like the above-mentioned example 1, and 



the laminating of the blue luminous layer 
108 was carried out on it. The organic EL 
device of this invention was able to be 
obtained by forming cathode 113. The 
component of the red luminous layer 106, 
the green luminous layer 107, the blue 
luminous layer 108, and cathode 113 and 
the formation approach are the same as 
that of an example 1. 

[0082] This example is different from 
each other with the 1st example of the 
above in that a wrap detached core is not 
prepared except a pixel, in order not to 
prepare a detached core, manufacture 
effectiveness is markedly alike and 
improves. If it is the display which 
seldom needs definition, it can 
manufacture enough by this approach 
and excels in low-cost-izing or large 
area-ization. 

[0083] (Example 6) Drawing 5 is drawing 
showing the example of the organic 
electroluminescence display of ■ this 
invention 

[0084] In this example, the bus line 501 
made from aluminum (gate line) was 
formed by photograph RISOPA turning 
on the glass substrate 104, the thin film 
transistor which is not illustrated on it 
was formed, and the ITO transparence 
pixel electrode of 101 (red), 102 (green), 
and 103 (blue) was formed. After forming 
a septum 105, the hole injection layer or 
the electron hole transportation layer 120 
which consists of an organic compound 
with a spin coat method was formed. 



17/21 



JP2000-208254A 



Luminous layers 106 (red) and 107 
(green) were formed with the ink jet 
method, and the blue luminous layer 108 
was formed with the spin coat method. 
Next, cathode 113 was formed with the 
vacuum deposition method, and the same 
organic EL device as the 1st 
above-mentioned example was 
manufactured. 

[0085] Furthermore, it stuck so that the 
protective group material 502 might be 
fixed to a glass substrate 104 through the 
circumference seal 503. Next, inert gas 
506 is introduced for this from sealing 
504 in inert gas ambient atmospheres, 
such as argon gas, and the seal of the 
sealing 504 is carried out to the last by 
the sealing material 505. By enclosing 
and carrying out the seal of the inert gas 
506, an organic EL device can be 
protected from the contamination and the 
environmental variation from the outside, 
such as moisture, and the luminescence 
property of an organic 

electroluminescence display can be 
maintained. As for the sealing material 
505, it is desirable to consist of 
ingredients which do not penetrate inert 
gas 506. 

[0086] When forming cathode 113, it has 
arranged so that contact on the gate line 
501 can be taken. The gate line 501 plays 
the role which controls turning on and off 
of TFT prepared for this every display 
pixel for selection of a display pixel per 
line. At the time of writing, potential of 



the gate line 501 of one line is made into 
selection level, and TFT of this line is 
made into switch -on. If the video -signal 
electrical potential difference of the pixel 
which corresponds from source electrode 
wiring (not shown) of each train is 
supplied at this time, a video-signal 
electrical potential difference can reach a 
pixel electrode through TFT, and can 
charge or discharge the charge which 
collected even on signal-level level at the 
pixel. 

[0087] Since there was no need of 
carrying out pattern formation of the 
cathode, highlyminuteizing was 
possible. Moreover, as for each pixel, two 
or more 100 Cd/m brightness was 
obtained also by the low battery not more 
than 5V. Since it is not a duty drive, it is 
restrained by neither the number of 
pixels, nor the screen size, but the 
organic electroluminescence display of 
the big screen of 10 inches or more of 
vertical angles can also be driven with a 
low power. 

[0088] Although the thin film transistor 
is used as a switching element in the 
above-mentioned example of the 
active-matrix mold organic 

electroluminescence indicating 
equipment of this invention, it is also 
possible for it not to be limited to this and 
to use switching elements, such as a 
switching element of other classes and a 
one terminal pair network component, for 
example, MIM etc. A passive drive and a 
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static drive (a still picture, segment 
display) are also still more possible. 
[0089] Moreover, per pixel, a switching 
element is not restricted to one but may 
equip 1 pixel with two or more switching 
elements. An example of an organic 
electroluminescence display which has 
two or more switching elements is shown 
in 1 pixel at drawing 8 . Here, the 
switching thin film transistor 142 
transmitted the potential of a signal 
electrode 132 to the current thin film 
transistor 143 according to the potential 
of the scan electrode 131, and the current 
thin film transistor 143 has played the 
role which controls a flow with the 
common electrode 133 and the pixel 
electrode 141. 

[0090] Next, an example of the passive 
matrix (passive matrix) mold organic 
electroluminescence display using the 
organic EL device of this invention is 
explained based on drawing. 
[0091] Drawing 9 is the outline partial 
expanded sectional view of the organic 
electroluminescence display of this 
invention. As shown in drawing, the 
organic electroluminescence display of 
this example is arranged so that the scan 
electrode 53 and signal electrode 54 
which were formed in the shape of a strip 
of paper may intersect perpendicularly 
mutually through an organic EL device 
52, in case an organic EL device is 
manufactured. 

[0092] The drive of such a passive matrix 



mold is performed by choosing the signal 
electrode 54 corresponding to each pixel, 
and impressing an electrical potential 
difference, in case the scan electrode 53 is 
chosen in order in pulse and the scan 
electrode 53 is chosen. Such selection is 
controlled by the controller 55. 
[0093] In addition, in the case of a passive 
drive mold, it is required to carry out 
patterning of the cathode (cathode) and to 
carry out the separation for every Rhine. 
Pattern formation of the cathode is 
carried out by for example, mask vacuum 
deposition and the laser cutting method. 
[0094] An example of a drive wave of the 
electrical potential difference impressed 
to the scan electrode 13 and a signal 
electrode 14 at drawing 10 is shown. In 
the drive wave shown in drawing, 
sufficient electrical potential difference 
Vs to emit light is impressed to the 
selected pixel. Moreover, the display 
concentration of a pixel is controlled by 
the wave of the pulse width doubled with 
the gradation to display. On the other 
hand, the electrical potential difference 
Vn below luminescence threshold voltage 
is impressed to the pixel which is not 
chosen. 

[0095] In drawing 10 , Tf shows one 
operate time. Here, the case where it 
drives by duty ratio 1/100 is described. 
When the organic electroluminescence 
display which consists of an organic EL 
device of an example 2 was driven on said 
conditions, white luminescence of an 
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all-points LGT was 100Cd/m200. in 

driver voltage 20V. 

[0096] 

[Effect of the Invention] Above, according 
to this invention, all the organic layers 
could be formed using the applying 
method, especially the ink jet method, 
and the high definition organic 
electroluminescence display with high 
color purity with effectiveness higher 
than before has been offered by the 
manufacture approach in which 
big-screen-izing is possible that 
productivity is high. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the sectional view 
showing the manufacture approach of the 
organic EL device of this invention. 
[Drawing 21 It is the sectional view 
showing the manufacture approach of the 
organic EL device of this invention. 
[Drawing 31 It is the sectional view 
showing the manufacture approach of the 
organic EL device of this invention. 
[Drawing 41 It is the easy sectional view 
of the organic electroluminescence 
display of this invention. 
[Drawing 51 It is the easy sectional view 
of the organic electroluminescence 
display of this invention. 

[Drawing £l It is the flat- surface 

perspective view showing the example of 
a configuration of the printer head for ink 



jets used for manufacture of the organic 

EL device of this invention. 

[Drawing 7l It is the sectional view of the 

nozzle part of the printer head for ink jets 

used for manufacture of the organic EL 

device of this invention. 

[Drawing 8l It is drawing showing some 

organic electroluminescence displays of 

this invention. 

[Drawing 91 It is the perspective view 
showing **** of the organic 
electroluminescence display of this 
invention. 

[Drawing 101 It is drawing showing an 
example of a drive wave of the electrical 
potential difference by which a seal of 
approval is carried out to the electrode of 
the organic electroluminescence display 
of this invention. 
[Description of Notations] 

10 ■ Head for ink jets 

11 - Nozzle plate 

13 Diaphragm . ... 

15 Batch member 

19 Ink room 
2\ -- ****** 

23 - Feed hopper 

25 - Nozzle hole 

26 -■ ** ink layer 

27 ■ Ink installation hole 
29 - Piezoelectric device 
31 - Electrode 

33 Nozzle side 

52 Organic EL device 

53 Scan electrode 

54 - Signal electrode 



20/21 



JP200O208254A 



55 " Controller 

101 - Pixel electrode (red) 

102 ■ Pixel electrode (green) 

103 - Pixel electrode (blue) 

104 -- Transparence substrate 

105 - Septum 

106 Luminous layer (red) 

107 Luminous layer (green) 

108 *■ Luminous layer (blue) 

109 Ink jet printing equipment 
110 i- Ink jet head 

113 - Cathode 

131 - Scan electrode 

132 - Signal electrode 

133 Common electrode 

141 - Pixel electrode 

142 - Switching TFT 

143 - Current TFT 

120 A hole -injection layer or electron 
hole transportation layer 
401 - Protective coat 

501 Bus line 

502 Protective group material 

503 - Seal 

504 Sealing 

505 Sealing material 

506 Inert gas 
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fcttftttfc.fc9JBj3W-*IS£» l*liS:»/iR-rsiSi: 

5*£4##Cfci-5§«*9 1 ie«©*&E L**©«fc* 
[1**9 3 ] < i t> * y **-7 * ^fl^fls t >7 V 

5:i *W»i:-i-*WI*« 1 * fcf* 2 fB5&©*«E LSI 

^©§aig#*fc. 

[1**94] H#A£0|MC-hl£* />4<iWf* 

d^fSlKo^E LfH^r-roMSfctffe. 
[!**9 6 ] M1Bft&S%«.& . '>-&,<. t.i> .«Jf 

[1**9 7 ] RttJbteJE JLaA** fcftiE?UHMi SrJK 

*©IMI3l*t»*t*w4'tW»&i-*ll*fl| , l 
6 ^T*V*»IB«i©*r8iE Lfii^©$?Si;**fc„ 

r. t S: Wflt i" 5 1**9 1 b 6 V vp*uMB«©** E 
[!**99] |Jffi7o : D*-#y^i5CF 4Tfear 

[1**910] Sllffi7t!.DA-!)?y^^7X-7 4rf. 

*9 7 * fctt 8 IE«©*« E L **©]Rifcfrft. 
[1**9 l"l i "1**9 1 *>7l o v ^ii/!>>K:fEi|£©18ii 
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[|**9l 2] fifr1B3H£&±&'frB*fcRIH-**:#> 
©T F T**-jWBjfc3tLTV*5 £ t Sr#@t -t-5t**9 
1 ll5®©^aEL^S«o 

[i»*9 1 3] m&&m±K&®m&BtfLZtix^zz 

[000 1] 
[0 0 0 2] 

Appl. Phys. Lett. 51 (12). 21 
September 1 9 8 7(09 1 3 ^— v^j^H 

pi. Phys. Lett. 7 1(1), 7 July 
1 9 9 7©3 4-<— ^a»6>jj*£HTV'>5J: 5fciS$HPS: 

'< y 7 r JB-*jE?LSlAJB £ L"Ctti*mttW#?\ 

tk y -rur 7 * s^samc^jK y r - y ssiwflc ^ 5 * 

[0 0 0 3 ] H-fcMW$-\ 0-1 5 3 9 6 7t/7$ixt 

[0004] K^-Ji^fcist^-c, ^^«xy« 

5«iJS^ fya —ft f©ffi i><D-Q&tt. 
[0 00 5] 

mWim&LZ? kirZ&m) L*-L, i¥5fe©m^ife 

&ytm. #fe4fcii#fe©^)t®twfe©^^„ sic 
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[0 0 0 6] Sfc, ^3tSiftS:->7 YZ^tt#>\zma 

*t\ i£o;&>< 2«ll«±©^#£/NV-V^j£LTt> 

[0007] ^w-e^^WgWiri-Sir^fi, £T 
©*&JI£^fe£;i^T;T2/j&1-.5EgS, *T«Jf|iO±-t?te 

J: 0itt«JNBO^ EL iiifcfc 
[0008] 

[Wm*m&:-t 3 *:«>©#&] ra&8*«fc1-4 *:«>©# 
Si. *55M©W«EL^©i85g*ffi«, ?L&AJI£ 

*:«3tO*«EL*^-©«3lt*tfe|C*SVxT» i§BJ£«± 

*«J&KJ:9, £T©*WB*:fc**T»J5)t-C#*. 
[00 0 9] WMfrJlBlfc1-<&fc*©#S2. HIJfESiHiSr 

[0 0 10] SJSSr»?«:i-5 3. 
«*Sr*mjfet J: 9J&J8IL, S^tSitTlifrSEjETLaLA 

[ooii] RSSrA¥8H-3fcJi>©#ISr4.- flftlHWBS: 

^y ^?m*'s;mirz>m&*'(^9v*-y vtt\z£<o 

JOHWL-C** 3. 

[0012 1 JMtrflHfci-« fcfc©3M8: 5 . MIESSSr.: 



4 

u\ w&383tJit*B@Lfct\ ^©s<fe^©s^ 

[00 1 3] $USSrSffc1-.5 *:*©¥© 6. lftlESgJg& 

«KH6**£*l*L.fcv\ »¥0A<&HK<z>X^*& l 

io [0014] KJBfrftRltt-afcfto^ak 7 . MfE^JHfc 
«?^1-5fc«>©¥S;li»fe6fcfcv^T. HHSifciEAa 
^AJlSfcttETLIftjayiSrJgflfcLfclftiCy ^na^-jjfv 

SrWRtl-*. *«i«fcJ:t» v SAtejEftSEAJBSfctt 

?LSEA^*fcttI?LlliSJgi:383tS©|fa5©3:^/v=¥- 
^/^©•vs/^Vj/Srltsr 36>tSo^©|fij 
±, *5«t^|S®BE©<S«Srll^t?#5 0 
[0 0 15] «JB$:]IHfc-i-afcft©#«8.' StfiESgSfc- 

«t 9 „ K JEdFL&AJi * fc ttiE?L$|i^e fc <fc 

[0 0 16] iWSr»«:i-a_fc«>©#a 9 . MfE^SSr 
^*1-^)fei^>©.#a7*fcli8^rt^^^T, 7nn*— jjf 
... . V^*C.F.4.T?ib.5.r..tJS:««t^5.-3^J5Jt^«t .., 
so 9, J:9»*WKIE?LaEA^afcttjE?L|iayi*sJ:t5# 

5o 

[0 0 17] M&fiKfcl-SfcftQ^&i 0. SufE^Jg 
Sr*F*1-<5 fc*©^Ife 7 * fctt 8 »r*;^T, 7dd*- 

?LaAS*fcfiiE?L^i^fe«tUt^#„ ltfe©%7feB± 

[0 0 18] il^fSfeftofgl 1. -*3BW© 
« mWLE L*^gtt. ^ l^blO ^T^dM^WffljJt 
^Tf&fcLfc#»EL*^$r*-rS££*#«i1- 

ffiflEL^|Sa«:«(Kffi?tE«. 
[0.0 1 9 ] BJBfrftfe-r.Sfc&O^Al 2. ItTiB^M 
Sr^tt:1-5fc«>©#a 1,1 (c*5^t^ : S0JStg±l3#jij 
SlSrlSi!l1-5 Ai«e>.©'n-F T.*^*s^S*tXy>-5r t Sr.. 

• »:•"<.• ..... .. , • •■•••v- ■• •■> ■••«.. 

so. [ Q.h0:2 o.g SIJB2r^-T5ic:^©4a M : ttfefM^ 
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[00 2 1] 

[ob2 2] mmmi) wnm&meymmELm* 

3§ej*El 0 4±»c@^m@l 0 l, 10 2, 
^6>^2.iEaaA®^fcf±IE?L^S i 2 0Sr^i"5 

%mi o 7«r^— yj&j&i-zxmt. mmt-^m^h 

t£Z>1f&%%m\ O 8&^J5K-T5XSi:, i@i 1 3£ 

[0023] m&ws. 104 « % ^fl:tj)5t mmc 
[oo24] *i\ i^s^ 104 ±fc, ®^m@ 1 0 

1.102. 103 Sr^-TS. Tfcjfcfrffii: LTfiv 09 

^«7*hy y^?7^-. 

tt, gMs*Xj|g % I TOM. K^v^^Ai^bMIS 
[0 0 2 5] JSJci^x PBS l0 5tr»j«U±- 

tf>)fc&Ht? Sr gSit-T 5 r t # -e # 5 . 
10 0 2 6] Ml 0 5*«jfcrS*mfcl>Ctt, EL 

y-f $ K«f©*«*Hsk »Rjlf?^*o*MMttW9«** 
fffe^So RSlgl0 5ti\ -klE8*tfc:#-#>':/ 

[0027] * t>\z&&mmw&±.\^ &mt&m*b 

^5iE?L&A^*>c»±iE?L^Sl 2 0'4:»jfti-5. * 



(4) 

J^CPSS (#y 7f i^^;V7*ygO SrRfliUfc. 

v-9 v -7 y v^S9 1 ttli, v y >^ 
/vHr^'yfu h y p« h^i/v'7V5:S^t, 

$ ic: 2 o o -CXS^S-e l ^raiSSSS SMfc b 

i & o fco JKJ?tt 2 0 0 n mT-fcofco 
[0 0 2 8] ££>IC, «!B*mE±£x FfJtO^*-^ 
-C#«387fcJI ■kteffrf*. ttttaftflpt* 3 feKJt 5 r t 

[oo29] in i (omMMx-i*. wimmm ioi, 1 o 

2<D±K. WkbfcjE?LaAJi*fcf±jEaiftiai 12 0 
£r?> Lt> #*^^5?s? h*JttrJ:t)^fe^7t«i 
o etslttm&SMtMl 0 7Sr^Lfc^, $fetC2 0 
20 0 , CHStt«Tf'l JPffttl 0 OnmfJb 

[0 0 3 0] -{>W~>ybttt\±. zsyttf 

nzmmimm* k $ -&5tw?i$ t ux-r ^^^^ 

y (-yyv hgf 10 9©--y Kl 1 O^feQtffiL, # 
fes #^,©J;5*311fe*^:tt- ; eo^Rgfeco5*> 

[00 3 1] H»5'f>^yi s' h^ici^vfi, W® 

I 0 0 3 2] fc*5, ^^7tW^^^-r5*S:i«^ 
[0 0 3 3] ^7tS« ; T«^fed^'i5 tw^^f^ u 

[00 34] «fcK^««^**H:jaBt«^*Jx, * 
-ft-g-fe^rOtcD, *fcttlP»«fltJ:9.*!a:fl:'.Cj«JBt) "T 

so [0035] *®<b (&m) i-iWs<o^smWi^ytun 



s 
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[0 0 3 6] 327fcJI£^j£L#5^>ffc-§-&i£ LTtt, 
0fl;ltfPPV (#y (^7-7i=uyif=i/y) ) * 
fcte^-rogtgrft:; ptv (*y (2.5-^=UVtf=u 

» ) gE©J«y T/U#/V^7ai^ PFV (/Ky (2, 

5-7yVvb-=uv) ) , #1)^771=1/^ ztfyr 
yw^v^/v^- w^c^uKy ry i'> , f=i/>' 1 f^yy 
y v^v^/vtK^^ ey y >7A 

h & i a* fc »± 2 aw± l xm ^ s r t # t? # 
[0037] £;K&©fc:&^fc#«fc^#»fl:#*-e 

fe5PPV^fctt^©SI^^»*U^. PPV£fcfi 
*oWI#o*ttfc (ADO WoW«#tt. *;fe£VM4 

So SkK, PPV£fc(i*co^ft:tt5£vv£7fc£J# 
-JtM-&©7tm j j L i4S5Ky-e-^±-e^®«E'fl:L,T^ 

s^mtsis^-ctfesfc^p p v<D»j@£i4jE&aiAii 

[0 0 3 8] £bK, E#*W«387fce#*f«rJB^5l& 

[003 9] #7fc65?ifiii£»^7fc/f *Ms)-£ l 

K^*aMl:*4fe^±o*-y y 7ff^"C^Ufex 

■■■-*t>*B0l-.a. Lfc^oT, #»EL5SWBjfS/j&&4>lC 
^ ^7t#,^SrAPx.-5 r £ J: 9 , i*lB#K3§3te/ico3g}fc;*'-: 

[0 0 4 0] saEft^f-s&sp t tt, 

x ;r -TfgSCfc: «fc. 9 jgg £ 

[0 04 1] 77 E =#W£HS7* hvcD^A^-/ 
A^^^/v*- . . . 
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[0042] m&&?tm\zm^ii>thzfkyt&mt tt 

-^5>«S»flc, -iy u>^5rffl^5ri^Xf 5. ^ 
9. SfcPPV^iffiWJ:< > «9— C^Lfc^Tfe 

X«U 0y*.tfn — ^;yB, d-^^vb^, n — 
^5f8G t o-^s VI 0 1 aUK*IHt«#4llf fe 

[0 0 4 3] £fc x !M«3Wte^e>;h,.5**&*i: 

LTfi, ^^y hv, ;vyuy, dc j T&zxf-zti 
$fcppv§tffi»sj;< i67te (ojft&Limg -e i> 

[0044 ] <^^T?, BJ 1 tC^i-J; 5 lwir&?§7tJi 1 0 

8 *m&ftytm 1 o 6 , i^^7t« 1 o 7*>io5®mm 

ill o 3 <v±\zm^.i-^o jj^ wo 3 

6^7feS 1 0 7 & MS 1 0 5 t <D%>&*mibX¥-mk-t 

[004 5] ,*^»5W6383te.l.0.8 OMrfLXm t. VX . 

MTfiffe^TtS 10 8 i: LT, ^]) \z*??-/vy 
U-vro^rVI^V^^Sr^ h LT, 8 0*C-C1NF 

Mffcft UOOn mQil i: Lfc. 
[0 0 4 6] Wfe^Tt^i: bTtttefC/Jfy 7;^uyff 

[0047] n^aA$i2iss:jgfig Lmzmmtsvot 
<o Ltii, pbd: oxD-s^ow-^y-/^ 

D S A x 7^5*7!)/-;^ Bebq, hy 

T-y-^^ft:, ry^^vft^ ^7^^nflc« -< 

[0 04 8] -*seiS««) J: 5 ^a^>t«<D 5*,2fe' 
vSr-f v 5 ^ y h3Wfct!l»AU tew. life Sr^&o 
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omWjmi: UTtt, EPgiJifc, ?4 y^^if 

[0 04 9] ®SHC X (*f|6jm&) 1 1 3 

U ^M©^mEL^*5^Sa*H5. H®113t 

«RJx.tfMg> Ag, AK L imtmfbtl 

So £fc&Jg©7;yi!Hktet>jl£-C#S„ ^©JOftEl 
fcl 1 3teM%&&£Xfx;<y?&&KJ:i9W:tfZ~}: 
#-?#S. 

[0 0 5 0] Sfelc, EHldTjW-J; 5\zm&l 1 3©± 
K4MSU)t4 o i^fig;$tvC^Tt>«t^. ^Sl^4 0.1 
Sr^i-S^t^J;?), Rfefii 1 3 *s J: t*«83teJi l 0 
6.. 10 7, 1 0 8O*fts J: tfWI^* Bib-f- 

ar. fc#-C# 3. 

[005 1] r © «t 5 ft#SHSl4 0 1 ©«^i UT 

5>tb5. Sit. «SH8I4 0 lOM^fttLTtt, Gil*. 
tf;*f 7^ V^ft, df ^^x-f >-^)fe, f-f'/f 

[005 2] *&W<ommE L*^-©«3ft*ttfc*JV^T 
ffiffi*hM^i?xs/ hffl— 5/ K©fllii&ft6BiSJ: 

#J;ttf;*-r>'l';*§!f©/X;K/V— M ltSi&«l 3 
t*ffiZ. M%lti±W&tt. IV. tf-'&Js- K). L 5 £ , 
^UTg^ixT^S. so 
[0 0 5 al V^u-H l iSS6«l r 3 irOKJf- 

2'l£as«j8*avt^3. 'f^SlQft^fS^ 

1 9 t%t%l<0 2 1 if±0W&n 2 3^^-LTaijib-CV^ 
S„ ^bJw, yX^/u- h i llcte, /fy^gi9A> 
fc»J«tt«:i>*y hWcPStt-t-5fc«)©/X/P?L2 5*5 
15»-t6>^r^5«, — -f^if hJB^y Kl 0 
RffiQ 2 1 »c«a^Sr^1-5fc«)©^ v^#A 

i 9\zttfti-zmtfcftW<om±\a*. iwaasiwi 9© 

[00 54] r ©ffim^^ 2 9 I* 1 *t©m@ 3 1 ©IHJfc 

flttSU iim-f--6iffim^2 9*s^{«lfc^mi-5J:5 
KjM'U W*fcff«H ; f-2 9*SS^UTV^SlD«l 
3 t>-#fcftoT*{IMCigft-r5. I^KioT^^ 
il9 ©«8W«t*"fS-.' o T\ V * 1 9-rt 

[00 5 5] flEm*^2 : 9 ^©iim£fl?l&1~S 50 



/0 

t % K£Em^^-2 9 'kwxmi 3ttki>\cji<»Mmzm 

So rixKiJ:DSini 9 t>5c©^atM5fc©i' >-*a 
1 9rtSU©fi^#l©£E**S±#U /X/WL2 5d»bg 

[00.5 6] ft**, / X/WL 2 5 ©JSiagBICIi, ife&J&fe 
<DMft&&9 • ?LfS*9trl»±1-Sfc©»cj§-i':^Jl2 

it. %7m\Z7H-r£ pK^J^iiN i — r h7 7;vtDi 

TV\S. 

[0 0 5 7] £©«t 5ft~;/ K&ffli^T, «Rl^f**fe, 

j&&fc#jsrsM^te&M£©^*-:'-eti:ffl-ts - 1 

So 

[00 5 8] 2(c*W©#»E Lfif^©lS!ig:£r*fclc:*s^ 
ten. WT©i5^#14^i-5t>©Srffiv^wt^-C 

[0059] fl&iBie^Ma; -< v hm^ y K»c 
*«1-**WK:j*i-*«ifcAa*3 oir~i 7 ofi-efcs 

'tt t ft So- 
IO 060] -t-ft*P*>. r©^te^*S3 0«*^T?foS 

raK5l7j*?«i< fc©\ ! M^tett^-ft7Jti«t <o »tta$ 
r i Kft 0 ftv^mJIMT*i« 9 

*5^C, *fc^*^*)^t>iS<ft5« 170 
S SrS x. -5 1 M^gte t J X7V-?L t ©*B£^ffiii5^/jN t 
ft (3 , / X/v-^SS D T?©> =^*-^©»«38SSje Lft^fc 
»iffl^te©el:m*s tbtil^'l' 5 V^©HMip*SfflJtfcft 

[0061] ri-ejRtfTf&ast) if*, 0jES;teSr^lE/x 

teOt-»L5 0>mW_h©-fHSr*b5r iSrV>5o ^ 
fc, ?RtfTlia;6S !>^&ifis JB»'«-7 2 0 OH z T'oiiggii 
HI Lfc t # ±IS©?ISnft *5 k, ^ c 5 * -C©I^P^ SrV x 

5 ^ffi^te © @S!^© »c J: S S SS !3 ^ J: o 
"C^ L; >v y • KS: * y v^t5I i K «t (3 ^-f- 
5 r. 1 3&5t?# So i'OflWf **« 9 ®«d 5 Sii' ^»'4f«** 
y — — 2 5 #<gi: ft 9 ^ -Y ^ 5?a-y htt 
\z X S E L fH^F ©ffiljt^)^ SrffiT $ fflfiMb "C* S t 
v^Si :jlfflv-</v^»ifl5tTtt^ t)iiglil 0 0 
±r*>S *s^S.^ ! *>S ! .= r'©J:'5 ftJRtfftttf* «9 ^65 
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[006 21 *fc, ffi%mf&®KDl&m* 1 cp~ 2 0 cpf 

m^©^S* s icp*s-e*>5m^> Suismfig^ 

ixfc383UfaH-#ft$g6tl£38SU#ft<ft-5. 

2 0cp£rjg*.5$§£\ /X^?L*^a^^*n?HcqtW 

©tt«£^HUftvM5S9^*-=:xX;dSE3ilift5o £ io 

[0 0 6 3J £fc, WfEiB^4fctt^ffi3S^iS2 Odyne/ 
cm~ 7 0 dyne/cm "Cfe 5Ct 2* Sf £ L-< „ 2 5 dyne/cm 
~4 0dyne/cm*5J: ij jjf£ L-v^ £ <O^HW^S5S^)jc: 

■t- 5 r. t «t 9 ±xg ufc&«tfs ©#£• 1 mm. mfm ■ 

3. ^t53S^)*S2 Odyne/cm^Ji-efc^i, Mfcfe&l©/ 
< ft 5. * fc, 7 0 dyne/cmSrig^-S £ / X/l»$fc4£ 

^©^=*#;*^4fcas£jeL,ft^fc«>, Mfife!fe©6ttt} 
[0064] *sno«iE L*^©«saEfrife»!: 
. «fctf*ffi3I;til;:o^-C'>ft< t h 1 ofcovNT^ffl^H 

ttfc-?^TJ*£*-5 *> ©# £ uv 

[0 0 6 5] (m&M2) R|2li, #38IH©#fiBEL3i so 
T-©«3t*«fe©*-23et««rii%i-B|-C*>«. ' • 
[0 06 6] *SUfc«-C«:» ft 1 Jttkff IfDtilrigejS 

# 1 0 4 _hfciSf^®B8 1 0 1 ; 1 0 2, 1 03,*Jj;tJ5 

mm i o 5 srtsjttfcigL y h^-scfd i 9 

sic bfc 0 200 < cft##B*t'p-? 2 mmm vtc'&<om 

fftt5 0nm-efco/c. 

[0067] 3EaaA»**:»±iEjLiiayBt*jai-*«-- 

fk - * J: tfjfofflfifettlimtfl l £ IB) C T*> 3 4 is 9*? 

* y h *5t-e7l2£fe1-5 JifSSfl 1 HJS0iJ t ft Aft 5. <o 
i © <fc 5 fc * ttIE?L«&&Ji ZBf$.-fZ> 

[oo6 8] £e>ic, ±iEni6^ji tmrnzscs**?*. 

V YttK X 9 m&&ftm 10 6, 3tfe38}fcJI 107* 
»W, *o±l^«fe«3UB.l 0 8 &WI Ufc. 'fifrB 1 l 
3 Sr^fife1-5 i t J:-.9*»WO*«E L»*fr»« 3 

ft»3t»l 0?8, Mpri 3Q«jft&¥K -*{-Atti*jft* 

fefimfegu i^«.^*>Si ; ; . so 
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[00 6 9] mmm 3 > ^n^-eft, BMfi±fciE?L 

frffittU 3E»-7nn*-ztf>-^ro7 p 7X-7<Sr^|tL 

X-7Sr^i-<53StS-etx ^ffi+TXyX^Sr^^-T 

[0 0 7 0] 4f, BiSirairTKy^S .Kfr&j&fiftlMI 

hifem-C/M3i/i'ttK/<^ HnvPSrPtttlLfifeKL.2 0 
0*CfCT 1 BMM&*Lfc. : ftlcr©±lc^/7X?fc 
J:VCF4X7XT^SSrlfeLT > ftl::HbIio 
1*3, fitfe®^t!&5El!f±fc, PPViSMDMU 

^im^±lc: x d— y^viSrJR^-UfcPP-VWBflcSr. 
DM I Sr±rit^i^5*«fc»j»S-e:TW b, -f 

^•^xy hftfcT8tmU/"«^ — ^JRfifebfc. 1 5 0*C 

[0071] -^CDitCC a Sr2 0 0nm©Kfl[-eX3&!)P 
^*fC<tt)WaL, $ b»CA 1 Sr8 0 0 nmtomm-? 

[0 0 7 2] .a«I TO©ft*||^»i4. 8eV8Sr 
*>9, 5E?La7Ji*fcrijE?L(i2yBttt4. 8-5. 4e 

cD^ffit?©W^-Wt:5K7-WY^Sr5l 7eVgSST? 

[0073] (H^j4) in^FflfcTjf y-r 5 Ka> 

fefifeS^r^JKSri^fifeL, »fcH3H»© I TOmttSiK 

J&SIL2 0 O'CJCTl^fPrg^fifeLfc. 

ft^tii^Jb^, PPVS^ig^SrDMI 5r^fife^t^-5^ 

U^-^fifeLit. 59cJc^feiii^tft.-5pi^±{c:, n 
-^5 ^1 SrjS-g-LfcPPVftrlgflsSr, DM I &£j?fe# 

[0 0 7 4].g^4>2 0 0 < CX2^iP^L, *S-fk$ 
ittz'&. r©±lcCF4X7X^SSriSU7t. 2>c^, 
y. v 5 ^-^ ^/U7 ; ^^Ui<©-¥, *s tr 
K&JCT^t,. Ifcj^S^C.. ©items' -ft y-:- 

^ ^ a * 2;,o . n-m pmmxMgbmmmz <t ,9. l , 

$ fefcA-L-S: 8 0,-0 n m©JBli?-C3SSAP^is «t 9 
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10 0 7 5] il&I TO©tt*§lifcfi4- 8eVlfT? 
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